Effects of mesoporous SiO2 , Fe3 O4 , and TiO2 nanoparticles on the biological functions of endothelial cells in vitro.
To comparatively investigate the cytotoxicities of nanomaterials in circulation, in this study, three different types of nanoparticles (NPs; mesoporous SiO2, Fe3O4, and TiO2) with diameters of around 100 nm were synthesized. The morphologies, crystalline phases, and zeta potentials of those NPs were characterized by scanning electron microscopy, X-ray diffraction and zeta potential measurement, respectively. Then, we investigated the influences of different NPs on the biological functions of endothelial cells, in particular of the organelle of cells. The results indicated that different types of NPs had cytotoxic effects in a dose- and time-dependent manner, and there was no significant difference in cytotoxicity between SiO2 and Fe3O4 at concentrations <0.20 mg/mL. The shape and surface charges of NPs greatly affected cellular internalization. We found that cytoskeleton and integrity of cells were destroyed by different NPs. Additionally, the production of reactive oxygen species damaged the mitochondria of cells, in turn leading to cells apoptosis and death.